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Spirogyra under shock

STANLEY COULTER.

At the December meeting of the Indiana Academy of

Science I presented a paper showing a peculiar action of tin-

young chlorophyll band of Spirogyra gumma Kiitz. under
shock, which indicated its extreme sensitiveness and very

considerable tension. The question arose as lo whether this

action was constant, or merely the result of peculiar condi-

tions. If the latter, what were those conditions?

The observations upon which the conclusions of the paper

were based were briefly as follows :

Certain vigorous vegetative filaments, being cut with a

scalpel for the purpose of reducing their length, showed that

the chlorophyll band was broken up in the o Is adjacent to

the cut. This breaking up seemed to have followed a some-

what definite plan. In the cells immediately adjoining thi

cut the band was broken into twice as many parts as there

were turns of the band, and these parts were coiled closely
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about a darker colored center, which appeared in no wise

different from the nodules. As the distance from the lacera-

tion increased the closeness of the coil diminished, but the

number of parts was still double the number of turns in the

cell. Still further from the cut, instead of the simple coil,

the band on either side of the "darker spot" broke away
from its surroundings, and showed a market] tendency to

coil about this •« dark spot" as a center. In cells still further

removed from the wound, while the band was not completely

broken up, it never failed to show a strong tendency on the

Part of certain regions of the band to gather about certain

definite centers, and these centers were always twice the

number of turns in the cell. Howe\ r sharp the instrument,

however deft the stroke, the chlorophyll band never fa ed to

respond to the laceration through from eight to ten ills in

both directions. The only peculiarities observed in the spec-

imens examined were : ,11,1
1. The band rarely, if ever, filled the entire cell length-

2. The edges of the band were entire— not " wrinkled

a nd crenulated."
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The band was almost entirely destitute of nodules.

No

The fact of the parts of the band coiling, or showing a
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tendency to coil, about certain points suggested the possibil-
ity of these points being "centers of growth. *" Although
having very much the appearance of nodules, a careful ex-
amination seems to prove them nothing more than closely
compacted, well defined masses of chlorophyll bodies. The
immediate response to laceration, and the comparatively
arge number of cells through which the action took place,

led to the conclusion that the band was extremely sensitive,
while the coiling of its parts gave evidence of a very consid-
erable degree ot tension. Pressure, or other forms of me-
chanical violence than cutting, disintegrated the band com-
pletely, and never gave the results indicated above.

figs, i, 2 and 3 will, perhaps, illustrate the results more
Clearly than the description. The fibres are drawn simply
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to illustrate the appearances, and are not drawn to any scale.
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Fig. 3 shows a series of ten cells immediately adjoining

the cut, and illustrates fairly well all the points indicated

above. In all the figures the cut is at the left, and the

darker shading represents the apparent centers.

A series of experiments made in January and February

verified the results upon which the paper was based. The
effect of other shocks Was then tried, with the following re-

sults :

Filaments plunged into boiling water showed a large dis-

tension of the cell, accompanied by disintegration and diffu-

sion of the band ; a result presumably caused by the expan-

sion of the cell contents by the heat, although "possibly the

water may have penetrated the cell walls.

Filaments were then frozen in water by an improvised

ice-cream freezer, and were kept packed in ice for twenty-

four hours. No change was shown, if we except the evident

checking of all vegetative processes. It is possible that a

greater degree of cold might have produced different results.

Filaments were also subjected to an electric shock ;
but

in everv case, even with the feeblest current I was able to

secure, the result was the utter destruction of the hlament.

Filaments were then subjected to the action of various

dilute acids. In all these cases the entire protoplasmic con-

tents of the cell were contracted, involving, of course, the

band. Brine gave similar results. In none of the cases was
there even an approach to the forms shown above except in

the case of brine, which, when very strong, would sometimes
invp forms resembling those shown in cells 7, 8 and 9 ot Fig.
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4
3- [See Fig. 4, which shows general action of acids and
brine.]

At the close of these experiments the cause of this action

was still problematical. In March, however, the pond from

which all my Spirogyra had been collected tailed to honor
my demands. Zvgnema had taken its place completely, and
1 was at a loss for further material. Some unused portions

°f previous collections had been thrown into a tub, and in

this tub was found a new supply. These filaments, though

evidently Spirogyra quinina, surprised me by lading to re-

SP >nd to laceration as readilvand uniformly as 1 could wish.

Hie band was more wrinkled, abounded in nodules, anct
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uniformly stretched from end to end of the cell. Thinking
I had not secured growing tips, I cultivated a small lot in a

jar
:

but even then, while the results were occasionally satis-

factory, they were far from constant, and were secured only

after a laceration that would have completely disintegrated
the band in my first experiments. Material 'collected from
other places also failed to produce the results expected.
This pointed to some special local condition as the cause of

the peculiar action of the band. Investigation showed the

following facts

:

The pond was formed by the waste water of a blast fur-

nace. Its water was always warm. Its sandy bottom was
warmer than the water. In the coldest weather it never
froze. (This last fact is given upon the authority of employes
of the furnace.) Thermometric tests showed that when the

temperature of the air was from 16 to 20 F. that of the

water of the pond was from 68° to 76 F., while that of the

bottom was from four to seven decrees higher still. The

fact that there as no time during the winter in which I was
not able to collect Spirogyra or allied forms, and the collec-
tion of Zanmchellia palustris, var. pedunculata, in full fruit

in March [ante, p. 109], lead me to a ready belief of the

statement that it never freezes.
This comparatively high and even temperature seemed,

then, to be the lacking condition in the environment of the

laments grown in the tub. After numerous trials. I suc-

ceeded, by the use of a series of water baths, in securing a

temperature of from 70 to 90 F. which was reasonably con-
stant, i then cultivated some of mv " unresponsive" Spiro-

vra with this added condition. It grew with astonishing

lJ»r!T ?? amming the filaments thus grown, I found the

exact conditions noted in those collected from the blast fur-
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